Experimental details
The C-bound H atoms were geometrically placed (C-H = 0.95−1.00 Å) and refined as riding with U iso (H) = 1.2−1.5Ueq(C).
Comment
Generally, 1:1 reactions between {Zn[S 2 P(OR) 2 ] 2 }n, which are uniformly self-associated in the condensed phase [5] , and potentially bridging bipyridyl donors lead to polymeric chains [6] [7] [8] . However, this is not always the case owing to steric effects. For example, when R is the bulky cyclohexyl group, only mononuclear species, with rare monodentate coordination for trans-1,2-bis(2-pyridyl)ethene, is found in Zn[S 2 P(OCy) 2 ] 2 (trans-1,2-bis(2-pyridyl)ethene) [7] or binuclear species when 4,4′-bipyridine is employed, i.e. {Zn[S 2 P(OCy) 2 ] 2 } 2 (4,4′-bipyridine) [8] are observed. When the distance between the bridging nitrogen atoms is greatly enhanced such effects may be militated so that in the case when the bipyridyl molecule is 1,2-bis(4-pyridylmethylene)hydrazine, a zig-zag coordination polymer, {Zn[S 2 P(OCy) 2 ] 2 (trans-1,2-bis(2-pyridyl)ethene)} 2 , ensues [9] .
In continuation of studies in this area [10] , herein the product of the 1:1 reaction between Zn[S 2 P(O-i-Pr) 2 ] 2 and 1,2-bis(4-pyridylmethylene)hydrazine, i.e. the 1:2 species {Zn[S 2 P(Oi-Pr) 2 ] 2 } 2 (1,2-bis(4-pyridylmethylene)hydrazine) has been examined crystallographically, rather than the anticipated 1:1 species. The full binuclear complex is shown in the figure (70% displacement ellipsoids and symmetry operation i: 2 − x, 1 − y, 1 − z) which is located about a centre of inversion. Two distinct coordination modes for the dithiophosphate ligands are noted. The S1-ligand is chelating with disparate Zn-S bond lengths: the Zn-S1 bond [2.3366(9) Å] is 0.25 Å shorter than the Zn-S2 bond [2.5912(10) Å]. An isodentate coordination is found for the S3-dithiophosphate ligand with the Zn-S3 bond length of 2.2858(9) Å being nearly 0.60 Å shorter than the Zn· · · S4 separation of 2.8762(1) Å. The difference in the modes of coordination of the dithiophosphate ligands correlates with systematic variations in the associated P-S bond lengths. Thus, for the anisodentate ligand the difference between the the P-S bonds is 0.05 Å with the shorter bond length associated with the S4 atom, i.e. the atom forming the weak contact to zinc [P-S3, S4 = 2.0103(12) and 1.9648(12) Å]. For the asymmetrically chelating ligand, the difference in the P-S bonds reduces to 0.02 Å [P-S1, S2 = 2.0044(11) and 1.9859(11) Å], again with the S2 involved in the weaker Zn-S bond forming the shorter of the P-S bonds. The fifth position in the distorted pentacoordinate geometry is occupied by a pyridyl donor of the bridging 1,2-bis(4-pyridylmethylene)hydrazine ligand; Zn-N1 = 2.034(3) Å. The angles subtended by the resultant NS4 donor set range from a narrow 78.93(3)°for the S3-Zn-S4 chelate angle to a wide 171.53(3)°for the angle formed by the weakly bound sulphur atom of each ligand, i.e. S2-Zn-S4. With a value of τ = 0.65, the five-coordinate geometry is intermediate between the ideal trigonal-bipyramdial [τ = 1.0] and square-pyramidal [τ = 0.0] geometries [11] .
In the crystal, the binuclear molecules assemble into columns parallel to the a-axis direction with no directional interactions between them.
